one minute. Samples were taken once a week from 3 weeks after emergence (R 1 ) up to maturity (R 9 ) when the plants had no leafhoppers left on them. Empoasca catches including adults and nymphs were based on numbers caught per 50 suction samples of D-vac (i.e. 10 sites by 5 plants). The average number of leafhoppers caught per plant was obtained by dividing the number per sample by 50. The number of leafhoppers caught per plant were transformed by log e (x + 1), where x was the number of insects counted per 50 suction samples. The mean number of E. dolichi obtained was subjected to an analysis of variance test. Groundnut growth stages and their respective characteristics are shown in Table 1 .
Density/damage relationships tests. Tests were conducted in the rainy seasons of 2000 and 2001 at the Institute for Agricultural Research, Ahmadu Bello University Farm, Samaru, Zaria. Plot areas were fertilised according to soil test recommendations prior to planting with single superphosphate at the recommended rate of 300 kg/ha before ridging. Groundnut variety RRB was sown on 75 cm ridges. Each plot consisted of a single ridge measuring 1 m × 0.75 m and carried five stands of groundnut plants. Metal frames (1 m long, 0.75 m wide and 1.2 m high), covered with netting material were placed over the plots shortly after emergence. These cages were firmly secured to the ground to prevent leafhopper escape. Cages were placed approximately 3 m apart, and intervening plants were removed to avoid competition and to permit uniform lighting. Adult E. dolichi from colony cages maintained in the screen house were transferred to the field cages by means of a mouth aspirator. This infestation was done at three groundnut growth stages, i.e. R 1 (groundnuts beginning bloom), R 4 (full pod development) and R 7 (groundnut beginning maturity). Treatments included three infestation levels and an uninfested check replicated three times in a randomised block design. The infestation levels per plant were as follows: growth stage R 1 -0, 5, 10 and 15 leafhoppers; stage R 4 -0, 30, 60 and 90; and stage R 7 -0, 50, 100 and 150. The infestation dates for stages 1, 4 and 7 are shown in Table 2 Weights were taken after all samples had dried in the laboratory for two weeks. Data from the tests were subjected to a regression analysis with the objectives of determining (1) the dependence of yield on leafhopper density, (2) the degree of this dependence, and (3) the accuracy with which yield can be predicted from leafhopper numbers. Determination of the pest status of Empoasca dolichi on groundnut. To determine the pest status of the leafhoppers on groundnuts, the population densities of the leafhoppers obtained from the farmers' field were compared with the economic injury levels (EIL's) at the different plant stages.
RESULTS AND DISCUSSION

Population trend of Empoasca dolichi on groundnut
The population density of E. dolichi from three farmers' fields in 1999-2001 was generally low during the first 30 d (R 1 -R 2 ) after planting. The population increased thereafter and reached a peak within 40-70 d (R 3 -R 8 ) after emergence. After the peak, there was a sudden drop in the population. The highest peak occurred between August and October. In 1999, the highest peak (three leafhoppers per plant) occurred around August 20, when the plants were at stage R 5 ; in 2000, the peak (two leafhoppers per plant) occurred on September 18, Table 3) .
Effects of the damage of E. dolichi on groundnuts
During 2000 and 2001, yields of groundnut plants infested at stages R 1 , R 4 and R 7 with various densities of E. dolichi showed a consistent decrease with increase in leafhoppers ( Table 4) . The early infestation (at growth stage R 1 ) had the most pronounced effect on yield as clearly shown in Figure 1 . At 15 leafhoppers per plant, the pest population reduced yield by ca. 50%. There were significant but less pronounced difference between the yields if infestation occurred at growth stages R 4 and R 7 . The regression of yield on leafhopper numbers was negative and linear. This indicated that the appropriate regression model for the yield -leafhopper relationship was Y = a + bx, where Y = the expected yield, a = the Y intercept, a constant representing the average yield of uninfested plots, b = the slope of the regression line, and × represents the number of leafhoppers present per plant. There was an inverse and highly significant relationship between the mean kernel yield and the Empoasca damage at the different growth stages of the plant. Thus at the different growth stages, increasing numbers of E. dolichi per plant resulted in decreasing yields. The regression lines derived are shown in (Figures 2 and 3) . The slope, b, tends to be steeper with younger plants than with the older ones. 35.7× for the stage R 1 infestation, 5.64× for the stage R 4 infestation and 2.56× for the stage R 7 infestation.
Calculation of economic injury levels (EIL)
A. Cost of control with Cypermethrin (Sherpa plus) at l/ha = -N 800 For spraying twice = -N 800 × 2 = -N 1600 Application cost of 4 labourers/2 applications/ha at -N 100/labour = -N 100 × 4 = -N 400 = -N 1600 + 400 = N 2000 Price of groundnut (-N/kg)
In 2000, the market price of groundnut was -N 120 per tiya (a tiya is a local measure which weighs 2.5 kg). In 2001, the market price was -N 180.00 per tiya. A grand mean of -N 150.00 per tiya was obtained for these years. Therefore, the market price of groundnut per kg = -N 150 divide by 2.5 = -N 60. The amount of yield loss that constitutes economic damage is referred to as 'gain threshold' (STONE & PEDIGO 1972) . The following formula is used to calculate gain threshold: The EIL for a given stage is the number of infesting leafhoppers that would reduce the yield by 33.3 kg per ha. Because Y = a + bx, it follows that bx = y -a = (a -y). But a -y is the reduction (the intercept minus the expected yield). Therefore x = 33.3. For the stage R 1 infestation bx = 35.7x = 33.3. Therefore, x = 33.3 ÷ 35.7 = 0.95 ca 1. Consequently, the EIL for the stage R 1 infestation of one leafhopper per plant at groundnut stage R 1 is economically significant. For the stage R 4 infestation bx = 5.64x = 33.3. Therefore, x = 33.3 ÷ 5.64 = 5.90 ca 6, i.e. the EIL for the stage R 4 of groundnut is six leafhoppers/plant. For the stage R 7 infestation bx = 2.56x = 33.3. Therefore, x = 33.3 ÷ 2.55 = 13.06 ca 13, i.e. the EIL for the stage R 7 groundnut is 13 leafhoppers/plant (EGWURUBE et al. 2004) .
Pest status of Empoasca dolichi on groundnut
When population densities of E. dolichi obtained from the three farmers' fields in 1999, 2000, and 
